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Abstract

We compiled museum and literature records for fish collections made in the
Upper Red River Basin, upstream from Lake Texoma. A total of seventy species have
been reported from this area; sixty of these species are native, the remainder are
introduced. Species distribution maps based on these records document the distribution
of fishes within the Upper Red River Basin in more detail than do previous efforts. The
fish fauna éf the Upper Red River Basin is largely intact, only 5 species (sharpnose shiner
Notropis oxyrhynchus, silverband shiner Notropis shumardi, freckled madtom Noturus
nocturnus, paddlefish Polyodon spathula, and shovelnose sturgeon Scaphirhynchus

platorhynchus) have apparently been lost from the basin. In a number of cases,
comparable numbers of species have been lost from localized reaches of the river; notable
examples include the Pease and Wichita rivers, from which five and six cyprinid species,
respectively, have apparently been lost. There also has been a general decline in relative
abundance of the plains minnow Hybognathus placitus and a general increase in relative
abundance of the red shiner Cyprinella lutrensis throughout the basin. Our results
suggest that, although the fish fauna of the Upper Red River Basin is largely intact, it is
under considerable stress as evidenced by ongoing changes in both the distribution and

relative abundance of several native species.



As part of the Red River Chloride Control Project, the U. S. Army Corps of
Engineers has proposed intercepting, and disposing of, saline inflows to the Red River
and its tributaries in southwest Oklahoma and north-central Texas (USACOE 1994).
Saline flows will be intercepted with a combination of dikes, inflatable weirs, and pumps,
and will be disposed of by export to brine disposal lakes and deep-well injection.
Operation of these control structures is expected to reduce salinity and alter natural flow
regimes in the Red River.

The Red River fish fauna is adapted to the variable salinities and flow regimes of
the river and its tributaries; the composition of local assemblages often is strictly defined
by salinity tolerances (Echelle et al. 1972). Reductions in either salinity, or its
variability, may alter species interactions, causing displacements or other changes in the
fish assemblage (Echelle et al. 1972; Taylor et al. 1993). Reductions in base flows
associated with chloride control projects are expected to increase the number of days, in
an average year, that no-flow conditions occur in most reaches of the river. During
periods of no flow, fishes are restricted to pools and backwaters; an increase in the
duration and intensity of competitive and, especially, predator-prey interactions in these
restricted habitats may affect the composition and structure of local fish assemblages.
Prolonged restriction of fishes to pools may increase their exposure to high water
temperatures and low dissolved oxygen concentrations common in isolated pools,
potentially resulting in changes in the structure and composition of local assemblages

(Matthews 1984).



Assessing potential affects of proposed chloride control projects on the Red River
fish fauna is difficult because the river has been sporadically studied and no thorough
treatment of the fishes is available. The purpose of this study is to compile available
museum, and other, records of fish collections from the Red River drainage system
upstream from Lake Texoma, document the distribution of individual fish species, and
discuss identifiable trends in species composition and relative abundance. More detailed

analysis of the records was prohibited by the short (one month) duration of this study.

Methods

We compiled museum records and published and unpublished data for fish
collections made in the Red River drainage system upstream from Lake Texoma to
produce species distribution maps and provide a database that could be used to assess
trends in species abundance and distribution. Museums consulted include: Cornell
University Ichthyology Collection (Ithaca); Field Museum of Natural History (Chicago);
University of Kansas Natural History Museum (Lawrence); Harvard University Museum
of Comparative Zoology (Cambridge); University of Oklahoma, Oklahoma Museum of
Natural History (Norman); Oklahoma State University Collection of Vertebrates
(Stillwater); Texas A&M University, Texas Cooperative Wildlife Collection (College
Station); University of Texas, Texas Natural History Collection (Austin); Tulane
University, Museum of Natural History (Belle Chasse); University of Alabama
Ichthyological Collection (Tuscaloosa); University of Michigan, Museum of Zoology

(Ann Arbor); and the U. S. National Museum of Natural History, Smithsonian Institution



(Washington, D. C.). We also contacted the University of North Texas, in Denton, and
found there is no research collection at that university. Cataloged and uncataloged
holdings at Texas Tech University also were examined, but too late to be included in this
report; most holdings examined in this collection were made in the 1960s, from upper
portions of the Prairie Dog Town Fork of the Red River. Other data were compiled from
Echelle et al. (1995); Henderson (1964); Kraai (unpublished letter); Lewis (1957a, b, ¢);
Lewis and Dalquest (1957a, b); Moss and Mayes (1993), Pitman (1991, 1991b); and
from the collections of Jimmie Pigg, Oklahoma Department of Environmental Quality.
We have attempted to use current taxonomies and have accordingly updated
nomenclature of museum holdings and other collection information, but we did not have
time to verify questionable records. Data for a number of questionable records,
presumably misidentified specimens, are included in Appendix B; these records are
omitted from Appendix A and, throughout this document (including Appendix B), are
reported only to genus. These questionable records include: steelcolor shiner Cyprinella
whipplei (P 2188 and P 2128); mud darter Etheostoma asprigene (TU 141739,
orangebelly darter Etheostoma radiosum (P2580 and P251 5); plains topminnow Fundulus
sciadicus (P 793); dollar sunfish Lepomis marginatus (P 47 and P 31 12); striped shiner
Luxilus chrysocephalus (OMNH 33525, reported as Notropis sp); Luxilus cardinalis
(P 3300, reported as Notropis sp); bigeye chub Notropis amblops (FMNH 2173 and
P 4800); rough shiner Notropis baileyi (OSUS 20993); river shiner Notropis blennius
(P 4599, P 4259, P 4032, P 3591, P 3046, P 1925, and P 1635; a single museum record

of this species, TNHM 5032, from the North Wichita River was disposed of for unknown



reasons [Dean Hendrickson, TNHM, personal communication]); mimic shiner Notropis
volucellus (P 4322, P 4299, P3556, and P 1981); Neosho madtom Noturus placidus
(P 2578); channel darter Percina copelandi (P 2952); slender darter Percina phoxocephala
(OMNH 33357, P2801, and P2498); slim minnow Pimephales tenellus (OMNH 39404);
and flathead chub Platygobio gracilis (P 2242 and P 4597, reported as Macrhybopsis sp).
Records of three additional species warrant brief mention. First, in their original
description of the chub shiner Notropis potteri, Hubbs and Bonham (1951) suggested the
species was introduced into the Red River Drainage because it was absent from
- "extensive" ¢arly (1920s and 1930s) collections from the area. These collections are
predominantly from tributary streams in Reaches 7 and 12 and may easily have missed
the species. We consider Notropis potteri to be native, rather than introduced. Second,
the silverband shiner Notropis shumardi is known from the Red River drainage system
from a single collection in the Pease River (PR 52; Lewis 1957a); although no voucher
specimen was preserved, we consi&er his identification to be reliable and, therefore,
consider the species as native. Third, Lewis (1952) tentatively reported collection of the ‘
ribbon shiner Notropis fumeus from the Wichita River; however, this species was later
re-identified as sharpnose shiner Notropis oxyrhynchus (Lewis and Dalquest 1957b).
Numbers of specimens in museum collections and numbers of fish listed in
reports were used as an index of abundance for each species in each collection. We
calculated the relative abundance (%) of each species in each collection. Numbers of
specimens and relative abundance should be used with caution for several reasons:

1) early collectors often collected only voucher or representative numbers of species,
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therefore, these data cannot be assumed to accurately characterize relative abundance or
structure of fish assemblages; 2) in many reaches of the river there has been considerable
inconsistency through time in the location of collections, especially when smaller
tributaries are included; 3) collections taken from different times of the year may reflect
seasonal patterns of distribution or vulnerability to capture (Taylor et al. 1991, 1996); and
4) sampling effort and gear have varied between collections, this may affect both species
composition and relative abundance.

To minimize potential artifacts of sampling, particularly variation in numbers and
locations of sites sampled over time, we divided the Red River drainage system upstream
from Lake Texoma into ten segments that correspond to river reaches 6 - 15 used by the
Red River Ecosystem Workgroup (F igure 1). For each reach, we calculated the relative
abundance (%) of each species across eight 10-year periods (1920s, 1930s, 1940s, 1950s,
1960s, 1970s, 1980s, and l§90s). We inspected these results to assess changes in species
richness and relative abundance. Collections from lakes and ponds are not included in

our analyses, but are reported in Appendices A and B.

Results
Seventy species of fish, excluding various hybrid combinations, have been
collected from the Red River drainage upstream from Lake Texoma (Table 1).
Distribution maps for most species are presented in Appendix A and individual collection
records, including numbers of specimens and relative abundance, are presented in

Appendix B.



Between 1921 and 1994, fish collections were made at 330 uniquely identiﬁable
sites (Figure 2; Table 2) and provide a thorough coverage of study area. The ten most
widely distributed species are Cyprinella lutrensis (present at 76% of sites), Gambusia
affinis (58%), Fundulus zebrinus and Lepomis cyanellus (52%), Pimephales promelas
(47%), Hybognathus placitus (46%), Pimephales vigilax (44%), Lepomis megalotis
(43%), Cyprindon rubrofluviatilis (37%), and Notropis bairdi (36%).

Over 1.1 million specimens are recorded in Appendix B; 92% of these specimens
are accounted for by ten species: Cyprinella lutrensis (31.3%), Hybognathus placitus
(28.1%), Notropis bairdi (9.9%), Gambusia affinis (5.4%), Fundulus zebrinus (4.7%),
Notropis atherinoides (4.5%), Cyprindon rubrofluviatilis (4.4%), Pimephales vigilax
(1.7%), Pimephales promelas (1.1%), Macrhybopsis aestivalis (1.1%). All other species

comprised less than 1% of fish captured upstream from Lake Texoma.

Reach 6

Reach 6 is comprised of the Red River, from the headwaters of Lake Texoma,
upstream to the Jefferson-Cotton, Oklahoma, county line (just downstream from the
mouth of the Little Wichita River). The Little Wichita River (Texas) and Mud Creek
(Oklahoma) are the major tributaries to the Red River in this reach. A total of 60 species
has been reported from Reach 6 (Table 3); all apparently still occur in this reach except
Hybognathus nuchalis, Lepomis auritus, and Scaphirhynchus platorhynchus which have
not been collected since the 1950s, and Noturus nocturnus and Stizostedion vitreum

which have not been collected since the 1960s. This reach was not extensively sampled



prior to the 1950s, so trends in relative abundance are based on collections made since

1950. Cyprinodon rubrofluviatilis was absent from early collections in this reach, but

was relatively abundant in the 1960s, comprising 14% of fishes collected; more recently,
the relative abundance of Cyprinodon rubrofluviatilis apparently has declined and it is
currently a minor (< 1%) component of the fish assemblage in this reach. Hybognathus
placitus also appears to be declining in abundance in this reach; it comprised 68% of fish
collected in the 1960s, but only 14% in the 1990s. Hybognathus nuchalis, rather than
Hybognathus placitus, was reported from this reach in collections made in the 1950's, this
may indicate a change in species composition in this reach or, more likely,
misidentification of specimens collected in the 1950's.

An increase in relative abundance is suggested for Cyprinella lutrensis, which
comprised 2 to 11% of fishes collected in Reach 6 between the 1920s and 1980s and
comprised 27% of fishes in recent collections. Notropis atherinoides was well
represented in a single collection from this reach made during the 1940s, representing
97% of the fishes collected; however, it comprised < 3% of fishes from this reach in the
1950s through 1960s, and 10-15% of fishes in the 1980s and 1990s. Based on the more
comprehensive collections made since the 1940s, the relative abundance of Notropis

atherinoides appears to be increasing in this reach.

Reach 7

Reach 7 extends from the upper end of Reach 6, upstream to the Cotton-Tillman,

Oklahoma, county line. Major tributaries to the Red River in this reach include the Deep



Red Run, East Cache Creek, and West Cache Creek, all in Oklahoma. A total of 48
species has been reported from Reach 7 (Table 4); with the exception of Hiodon ;ledg_s
and Noturus gyrinus, all are represented in recent collections. There is no evident change
in relative abundance in the fish assemblage of this reach. Although Campostoma
anomalum and Notropis stramineus were better represented in early (1920s) than in later
collections, this is more likely related to differences in the specific locations sampled in

this reach than any change in relative abundance of these species.

Reach 8

Reach 8 includes the lower reach of the Wichita River, Texas, below Lake
Diversion, downstream to its mouth. Forty-one species have been collected from this
reach (Table 5). Eleven, approximately 25%, of these species have not been reported
from this reach since the 1950s: Cyprinella venustus, Hiodon alosoides, Lepisosteus
and Notropis stramineus. This reach was not extensively sampled prior to the 1950s, so
trends in relétive abundance are based on collections made since 1950. Hybognathus
placitus represented 21% of fishes collected in the 1950s, but has decreased in relative
abundance and accounts for fewer than 1% of fishes collected in this reach since the
1960s. A decrease in the relative abundance of Notropis bairdi, from 3% in the 1950s to
< 1% in recent collections, appears to have occurred in this reach. Cyprinella lutrensis

has increased in relative abundance, becoming the dominant species in recent (1990s)
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collections; it comprised 32% of fishes collected in the 1950s, since then it has comprised
62 to 93% of fishes collected in this reach. The relative abundance of other species has

been stable or suggests no trend through time.

Reach 9

Reach 9 extends upstream from Lake Diversion to just below the confluence of
the North and South Wichita rivers near the Knox-Baylor, Texas, county line. Excluding
fishes known only from Lake Kemp, 30 species have been collected from this reach
(Table 6). Several species typical of lakes and impoundments (Aplodinotus grunniens,
annularis, and Pylodictis olivaris) have been absent from collections made in this reach of
the Wichita River since the 1960s, but most still occur in Lake Kemp. Riverine fishes
that have not been reported in recent collections include Notropis atherinoides, Notropis
oxyrhynchus, Notropis potteri, Notropis stramineus, Phenacobius mirabilis, and Polyodon
spathula. Trends in relative abundance in this reach are difficult to discern because of
irregular sampling. Cyprinella lutrensis, Fundulus zebrinus, and Macrhybopsis aestivalis
were the most abundant species (57, 26, and 8% of fishes, respectively) in recent (1994)
collections made in this reach and may be increasing in proportional abundance, whereas
Pimephales vigilax, Cyprinodon rubrofluviatilis, and Notropis buchanani (3, < 1%, and
< 1% of fishes, respectively) may be declining in proportional abundance, based on these

same collections.
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Reach 10

Reach 10 includes most of the North and Middle Wichita rivers, Texas. Twenty-
three species of fish have been collected from this reach (Table 7); all but one of these
were collected in the 1954-1955 survey by Lewis and Dalquest (1955). Ameiurus melas,
Cyprinus carpio, Notropis atheriniodes, Notropis oxyrhynchus, and Notropis potteri have
not been collected from this reach since that survey. Between the 1950s and 1990s, the
relative abundance of Notropis bairdi (from 18 to 1% of fishes) and Fundulus zebrinus
(from 33 to 8% of fishes) decreased in this reach, whereas Cyprinella lutrensis increased
in relative abundance (from 15 to 55% of fishes), as did Cyprinodon rubrofluviatilis
(from 12 to 30% of fishes). Because of limited sampling in this reach, it is not possible to

identify trends in the relative abundance of other species.

Reach 11

Reach 11 includes most of the South Wichita River, Texas. Nineteen species
have been collected from this reach (Table 8). Of these species, only Notropis
oxyrhynchus and Notropis potteri apparently no longer occur in this stretch. The fish
assemblage of this reach has historically been dominated by Cyprinodon rubrofluviatilis
(26 to 59% of fishes) and Fundulus zebrinus (20 to 37% of fishes), except in collections
made during the 1970s when both species were uncommon (< 2% relative abundance for
both species), and Lepomis cyanellus (59%) and Gambusia affinis (35%) dominated the
fish assemblage. Hybognathus placitus (20%) and Pimephales promelas (14%) were
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important fishes in the 1950s, but have declined in relative abundance (< 1%) in the most

recent collections.

Reach 12

Reach 12 comprises the Red River upstream from Reach 7 (Cotton-Tillman,
Oklahoma, county line) to the mouth of the North Fork of the Red River; no major
tributaries enter the Red River in this reach. This reach of the river has been poorly
sampled, with extensive surveys made only in the 1960s and 1980s. Thirty-two species
of fish have been collected from this reach (Table 9); all of these were collected, 16 for
the first time, in the 1980s. Although trends in relative abundance in this reach are
difficult to assess because of limited sampling, prnngdgn rubrofluviatilis and
Hybognathus placitus appear to be declining, whereas Cyprinella lutrensis and Notropis

bairdi appear to be increasing in relative abundance.

Reach 13

Reach 13 includes most of the Pease River, Texas. Twenty-eight species have
been collected from this reach (Table 10). The most recent series of collections from this
reach was made in 1986; twenty species were present at that time. Species absent from
collections made in 1986 include Dorosoma cepedianum, Micropterus salmoides,
stramineus, and Pomoxis annularis. The fish assemblage of this reach is dominated by

Cyprinella lutrensis (0 to 44%), Cyprinodon rubrofluviatilis (4 to 84%), Fundulus
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zebrinus (10 to 41%), and Hybognathus placitus (1 to 26%). Cyprinodon rubrofluviatilis
and Fundulus zebrinus appear to have declined in relative abundance in this reach. The
relative abundance of other species is variable, but there appears to be no consistent
pattern of increase or decrease through time. Hybognathus nuchalis and Phenacobius
mirabilis were first collected from the Pease River in the 1980s, suggesting recent
colonization of the river, possible limitations to previous sampling efforts, or possible

misidentifications.

Reach 14

Reach 14 is comprised of the North Fork of the Red River, Oklahoma, from just’
upstream of its confluence with the Red River to just east of the Greer-Harmon,
Oklahoma, county line. Major tributaries in this reach include the Elm Fork of the Red
River and Elk Creek. Forty-eight species have been collected from this reach (Table 11).
All were collected in the 1980s and 1990s, with the exception of Campostoma anomalum,
Labisdesthes sicculus, Moxostoma eurythrurum, Pomoxis annularis which were last
collected in the 1920s, Scaphirhynchus platorhynchus which was last collected in the

1960s, and Noturus gyvrinus which was last collected in the 1970s. Relative abundance of
the more common species in this reach has been variable over time, but there appears to
be a general decrease in relative abundance of Cyprindon rubrofluviatilis, Fundulus

zebrinus, and Hybognathus placitus and a marked increase in relative abundance of
Cyprinella Jutrensis, which has increased from less than 10% of fishes in the 1920s and

1930s to more than 60% in the 1980s and 1990s.
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Reach 15

Reach 15 includes the Prairie Dog Town Fork of the Red River upstream from the
mouth of the North Fork of the Red River, upstream to just north of Lake Baylor, Texas.
There is one major tributary in this reach, the Salt Fork of the Red River; however, Salt
Creek and Jonah Creek, both in Texas, and sites of proposed chloride control structures
enter this reach. Thirty-eight species of fish have been collected from this reach (Table

12); all but eight have been collected since the 1980s. Species absent from collections

made since the 1960s include: Carassius auratus, Morone chrysops, Notemigonus
crysoleucas, Notropis buchanani, and Pylodictis olivaris. Additionally, Percina
macrolepida has not been collected since the 1970s. Relative abundance of the more
common species in this reach has been variable over time, but there appears to be no
pattern in relative abundance of Cyprindon rubrofluviatilis and Fundulus Zebrinus.
However, there has been a decrease in the relative abundance of Hybognathus placitus,
from 32 to 55% of fishes in the 1920s to 1940s, to less than 10% in the 1990s, and
Notropis bairdi, from 22 to 34% of fishes in the 1920s and 1930s, to 14% in the 1980s
and 1990s. For Cyprinella lutrensis, there has been a marked increase in relative
abundance, from less than 20% of fishes in the 1920s and 1930s, to 42 to 50% in the

1980s and 1990s.
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Discussion

Fish collection records examined herein expand the known distribution of several
species within the Red River drainage system and provide a more detailed picture of fish
distributions upstream from Lake Texoma than is available in other sources, such as Lee
et al. (1980). These records also allow the first mapping of the distribution of Notropis
oxyrhynchus in the Red River basin. Although first documented by Lewis and Dalquest
(1957D), the presence of Notropis oxyrhynchus in the Red River drainage system was
overlooked (e. g., Hubbs et al. 1991) until the reports by Cross et al. (1986) and Moss and
Mayes (1993).

An analysis of changes in fish assemblages of the Red River drainage system is
complicated by data limitations described previously. Nevertheless, a number of
observations are warranted. First, there has been a loss of relatively few species from the

Red River drainage system upstream from Lake Texoma. Species apparently absent from
the study area include Notropis oxyrhynchus, Notropis shumardi, Noturus nocturnus,
Polyodon spathula, and Scaphirhynchus platorhynchus. Second, there have been a

number of local losses of species (range reductions). Several species, including Notropis

buchanani and Percina macrolepida, are possibly no longer present in the Prairie Dog

Town Fork (Reach 15). In the Pease River (Reach 13), five minnows appear to have
apparently disappeared, including Notropis atherinoides, Notropis buchanani, Notropis
potteri, Notropis shumardi, and Notropis stramineus. Unquestionably, the greatest local

loss of species within the study area has been in the Wichita River (reaches 8 to 11); at
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least 8 species (including Hiodon alosoides) thét formerly occurred in the river apparently
are now absent.

Our observations agree with, and partially expand, for the Red River, those of
Anderson et al. (1995). They examined changes between 1953 and 1986 in fish
assemblages throughout Texas, including one site on the Red River. On a large, drainage
basin-wide scale, they observed the loss of relatively few species; however, at smaller
scales, losses of species over time were more common. Anderson et al. (1995) related
these changes to habitat modifications including reservoir construction, dredging, and
pollution. Anderson et al. (1995) also noted a general decrease in the relative abundance
of cyprinids, as compared with other families. We have not explored this, but note that
most species apparently absent or showing declines in our study are cyprinids.

A final observation concerns several obvious changes in relative abundance of
species within the study area. Local changes in relative must be interpreted cautiously
because they may reflect site-specific changes or sampling artifacts; however, changes in
relative abundance that occur across several reaches are likely to reflect real trends.
Hybognathus placitus remains widespread throughout the Red River drainage basin
upstream from Lake Texoma; however, it has declined dramatically in relative abundance
in several reaches (6, 8, 11, and 15) and shows smaller declines in reaches 12 and 14. On
a smaller scale, Notropis bairdi appears to be declining in relative abundance in reaches 8,
9, and possibly 11, in the Wichita River. Cyprinella lutrensis is the most abundant and
widely distributed species in the study area; it has increased in relative abundance in

reaches 6, 8, 10, 12, 14, and 15, suggesting a general increase in abundance throughout
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the study area. Basin-wide trends in the relative abundance of other species cannot be
discerned at this time.
Of necessity, our analysis is sensitive only to large scale phenomena and may

miss small-scale changes of importance. For example, Winston et al. (1991) reported the
apparent extirpation of Macrhybopsis aestivalis and Notropis potteri, and the possible
extirpation of Hybognathus placitus and Notropis bairdi, upstream from Lake Altus on

the North Fork of the Red River. Sites upstream and downstream from Lake Altus are
included within our Reach 14; consequently, the observations of Winston et al. (1991) are
beyond the resolution of our study. On a broader scale, however, our results do indicate
an apparent loss of several species from the North Fork of the Red River (Campostoma
anomalum, Labisdesthes sicculus, Moxostoma eurythrurum, Noturus gyrinus, and
Scaphirhynchus platorhynchus) that Winston et al. (1991) did not detect.

Perhaps the most significant finding of this study, briefly mentioned above, is the
apparent loss of almost half of the native cyprinid assemblage of the Wichita River.
Fifteen cyprinids are native to the Wichita River; seven of these species (Cyprinella
Notropis oxyrhynchus, Notropis potteri, and Notropis stramineus) have not been
collected since the 1950s. Two additional species, Hybognathus placitus and Notropis

buchanani, show consistent declines in relative abundance and seem likely to disappear
from the river as well. Finally, Notropis bairdi, although still widely distributed in upper
portions of the river (reaches 9 to 11) (Echelle et al. 1995) is not abundant, and apparently

has declined in relative abundance since the 1950s.
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Of all the reaches of the Red River drainage system examined in this study, the
Wichita River (reaches 8 to 11) is probably the most modified. Two reservoirs, Lake
Kemp and Lake Diversion, have effectively divided the river into three segments since
the 1940s. More recently, installation of inflatable weirs on the South and North Wichita
rivers, as part of the Red River Chloride Control Project, has further segmented the river.
In addition to the habitat modifications associated with dams and weirs, segmentation of
the river increases the chances of local extinctions and, inhibits or prevents, natural
re-colonization (Winston et al. 1991). Unfortunately, because of the infrequency with
which sampling has been conducted in the Wichita River, it is not possible to identify,
even within a decade, when various species were apparently lost from the river.

Although not so modified as the Wichita River, the Pease River also appears to
have lost a large proportionate of its cyprinid fauna. Of eleven cyprinids native to the
river, five apparently are now absent, including Notropis atherinoides, Notropis
buchanani, Notropis potteri, Notropis shumardi, and Notropis stramineus. The apparent
loss of Notropis atherinoides and Notropis stramineus, two widespread and
environmentally tolerant species, from both the Pease and Wichita rivers, during
approximately the same time period, may indicate a regional, rather than local, cause for
changes in the fish faunas of these two rivers.

Periodic, local losses of species within the Red River system, such as have
occurred within the Pease and Wichita rivers are a natural part of the ecology of these
streams. Under natural conditions, re-colonization would occur as conditions responsible

for the losses were moderated. The possible role, and ongoing nature, of such events is
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suggested by the recent occurrence of Hybognathus nuchalis and Phenacobius mirabilis
in the Pease River. Neither species was collected from the river prior to 1986; had these
species been present, it seems likely that at least Phenacobius mirabilis would have been
collected during the course of Lewis' (1957a) survey.

Changes in the fish assemblage of the Prairie Dog Town Fork of the Red River
are not so dramatic as those in the Wichita and Pease rivers. Relatively few species
(three, possibly four, of a total of 26 in the reach) appear to have been lost from this
reach; however, a change in the structure of the fish assemblage apparently is occurring,
with both Hybognathus placitus and Notropis bairdi undergoing marked declines in
relative abundance, whereas the relative abundance of Cyprinella Jutrensis is increasing.
These apparent changes are especially noteworthy because chloride control structures are
proposed for two tributaries to the Prairie Dog Town Fork (Jonah Creek and Salt Creek),
in this reach.

In conclusion, our results show the native fish fauna of the Upper Red River Basin
is largely intact, only five of 60 species collected from the basin have apparently been
lost. However, several instances of localized losses of species, and local and basin-wide
changes in relative abundance of several species suggest the fauna is under considerable
stress. Changes in the fish fauna are ongoing; there is an apparent trend in many reaches
of the basin for an increase in the relative abundance of Cyprinella lutrensis and a
decrease in the relative abundance of Hybognathus placitus. These potential changes in
the fish fauna of Upper Red River Basin should be considered in any evaluation of future

modifications of the basin.
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Table 1. List of fishes collected from the Red River Drainage system above Lake Texoma.

Family Ascipenseridae

Scaphirhynchus platorhynchus

Family Polyodontidae
Polyodon spathula

Family Lepisosteidae
Lepisosteus osseus
Lepisosteus platostomus
Lcnis.o.sls:u_ s spatula

Family Clupeidae

Dorosoma cepedianum
Dorgsoma petenense

Family Hiodontidae
Hiodon alosoides

Family Cyprinidae

Notropis shumardi
Notropis stramineus
Phenacobius mirabilis
Phoxinus erythrogaster
Pimephales notatus
Pimephales promelas
Pimephales vigil

Family Catostomidae
Carpiodes carpijo
Ictiobus bubalus
Ictiobus cyprinellus
Ictiobus niger
Moxostoma erythrurum

Shovelnose sturgeon

Paddlefish

Longnose gar
Shortnose gar
Alligator gar

Gizzard shad
Threadfin shad

Goldeye

Stoneroller

Goldfish

Red shiner

Blacktail shiner
Common carp

Central silvery minnow
Plains minnow
Speckled chub

Silver chub

Golden shiner
Emerald shiner

Red River shiner
Ghost shiner
Arkansas River shiner
Sharpnose shiner
Chub shiner
Silverband shiner
Sand shiner
Suckermouth minnow
Southern redbelly dace
Bluntnose minnow
Fathead minnow
Bullhead minnow

River carpsucker
Smallmouth buffalo
Bigmouth buffalo
Black buffalo
Golden redhorse

Native

Native

Native
Native
Native

Native
Introduced

Native

Native
Introduced
Native
Native
Introduced
Native
Native
Native
Native
Native
Native
Native
Native
Introduced
Native
Native
Native
Native
Native
Native
Native
Native
Native

Native
Native
Native
Native
Native



Moxostoma macrolepidotum

Family Ictaluridae (including Ameiuridae)

Ameiurus melas
Ameijurus natalis
Ictalurus furcatus
Ictalurus punctatus
Noturus gyrinus
Noturus nocturnus

Family Cyprinodontidae

o Jon rubrofluviatili

Funduljus notatus
Fundulus zebrinus

Family Poeciliidae

Gambusia affinis

Family Atherinidae
Labidesthes sicculus
Menidia berylli

Family Centrachidae
Lepomis auritus
Lepomis cyanellus
Lepomis gulosus
Lepomis macrochirus

Family Sciaenidae

Aplodinotus grunniens

Archosargus probatocephalus

Shorthead redhorse

Black bullhead
Yellow bullhead
Blue catfish
Channel catfish
Tadpole madtom
Freckled madtom
Flathead catfish

Red River pupfish
Blackstripe topminnow
Plains killifish

Mosquitofish

Brook silverside
Inland silverside

Redbreast sunfish
Green sunfish
Warmouth
Orangespotted sunfish
Bluegill

Longear sunfish
Redear sunfish
Spotted bass
Largemouth bass
White bass
Striped bass
White crappie
Black crappie

Orangethroat darter
Logperch

Bigscale logperch
Sauger

Walleye

Freshwater drum
Sheepshead

Native

Native
Native
Native
Native
Native
Native
Native

Native
Native
Native

Native

Native
Introduced

Introduced
Native
Native
Native
Native
Native
Native
Native
Native
Native
Introduced
Native
Native

Native
Native
Native
Introduced
Introduced

Native
Introduced
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Figure 1. Map of the Upper Red River Basin upstream from Lake Texoma delimiting river reaches 6 - 15.
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Figure 2. Map of the Upper Red River Basin upstream from Lake Texoma showing the location of all sites
from which fish have been collected.
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APPENDIX A

Species Distribution Maps (In Alphabetical Order)



seur] funo)
saui] ajEls /\/
siany /\/

v soxe] I

a)is uoioajI0n O

r — |

M Sisjpwo|i QoY ooe 00c 001

ol

Se[aw sniniawy

JOVNIVYA J3AR a3y



saur] Ajunoy

C = = : = seur] aje1s /\/
q " s1sjowony Qv 00¢ 00z 0ot 0

s1any /\/
saxe 1

a)is uoijos|0n @

B A O ST T L E LT e S PP URY OO S P PP P PR SOOI SO
...........................................................

......................

sijejeu sniniswy

JOVNIVYA ¥3AIN a3y




[
Siejpwiolly 00t

0og 002 00l

saul7 Aunoy .-
sourt ajeis /\/
siany /\/
sayel N

ajis uojoasjjon @

suaiuunib snjoulpojdy

JOVNIVYA ¥3AIN a3y




seul] fjunoy -
C = — ; — saur ajels /\/
a M SI218WOIIY 0% 00€ 00z 004 0

sianly /\/
save [
N

alis uonoIjI0n @

...........................................................................
m. ..................... m
H : ?
‘ — e R eeeeeparrnraaad
.N | S S A .
§ :
..... AN
‘ /
........ > } ) .

winjewoue mEoquQEmO

JOVNIVYA ¥3AIN a3y




sau] Qunoy .

C — — = — | saun alels /\/
M SI9IBWOoIN 00b (e]0] 002 00l 0 w.h®>_m\<
saxe [N

N

a)is uono3jj0n ©

snjeine snissesen

JOVNIVYA Y3AIN a3y



sau] fjuno) . -

O — 1 — — saur aje1s /\/
M siajowolry Q0P 00€ 00z 00l 0 siany /\/
saye7

N

aJis uonosjion ©

oidies sapoidien

JOVNIVYA J3IAINE a3y



L

slsjawioji 00t

0oe 00¢ 0ol

saur] Auno) -
seur] a1e1s /\/
siony /\/
saye [N

ajis uondalj0) @

@ -l

sisuaJin| ejpudAin

JOVNIVYA Jd3ARN a3y




saur Ajuno

L

SisysWol 0oV

seur ajeis /\/
siany /\/
saye1 [l

a)is uonosji0n @

oll

0oe 00¢ 001

SN)snuaA gjjauldAn

JOVNIVYA Y3ANN a3y




[

na

sI9jawoly 00y

......................

ooe 002 00l

oll

saulq Ajunoy

seur aje1s /\/
sianry /\/
soxe [l

aJis uonos|I0n) ©

.......................

ey

si|ljeiAnjjoiqns uopouudAo

JOVNIVYA H3AIY a3y




saur] Ajunoy
C _ ; — saul 9je1s \/\
M s12jeWoly 00 00€ 00z 00l 0

sianry /\/
soxe Il
N

a)ls uopoaj0) ©

T

oldied snuudAn

JOVNIVYA Y3AIY a3y



saufq Ajunoy 7
C = “ ; = saul] aje)s \/\
M SI2}BWOIN 00 00€ 00Z 004 0

siony /\/
saxe

a9lls uonosjjon @

wnuelpadas ewosoloq

JOVNIVYQ J3AINE a3y



saulq Aunoy .

[ — — f — saul] aes \/\
d M s1ojWoly 0oY 00€ 00z 001 0 siany /\/
saxe [l

N

aJis uopoaj0n @

asusausjad ewosoio(

JOVNIVHA ¥3AIN a3y




sau] funon

M S19}9WO|IY oow omm o0 " ~ S oy \/\
. 00z 00} 0
sionry /\/
saxe [
N

ajis uoposjon @

9|jiqejoads ewo}soay)g

JOVNIVYA Y3AINY a3y




sau] Ajunon .
[ F— 1 = — saulq 8je)
M siajewoly 00y 00€ 00Z 001 0 3 S \/\

siany /\/
saxe [l
N

a)is uonoj0n @

snjejou snjnpun4

JOVNIVYA ¥3AIN a3y



soul] Aunon . -

[ = ] ; ) saulq a)e)s \/\
M SI12)aWolIy 00V 00€ 00z 001 0 s \/\
soxe [l

aJis uoydsjioy ©

i AR ...!. m
[ S m
L |
J : - gt ¢ N

SNuLQaz sninpun4

JOVNIVYA ¥3AIY a3y




sau] fjunoy . -

m — —] I = saull sjels \/\
M siawWoNy Qop 00€ 00Z 0oL o SI9AIY \/\
saxe7 [

N

aJis uoposj0n ©

% Mm ooty

S|uljje eisnques)

JOVNIVYA H3AIE a3y



L

il

Sislswo|iy 00t

ooe

00c 00}

sau fjunon -
seurt ajels /\/
siany /\/
soxe [l

aJis uonoaj0n @

l Mm...:-lnv; ) - ..l'.

S8pI0SO[e UOPOIH

JOVNIVYA Y3AINE a3y

............................




L

sisjswoly oo

00€

00c 00l

saur] Awnod .,

seu a5 /\/
siany /\/
soxe ] I

ajis uoida|0) @

sijeyonu snyjeuboqiH

JOVNIVYA Y3AINE a3




saur] Auno) - -
( — . ; “ . saulq ajels \/\
M s1ajoWolIy 00 00€ 00Z 00} 0 .

siany /\/
soxe [l
N

ajis uonoa||0n @

...............................................................................................................................................................

......................

............

;
i

Q .
. - qo*

snjioe|d snyjeubogAH

JOVNIVYA H3AIN a3y



saul7 AQunon . 7
saun] ajeis /\/
siony /\ /
saxe [l

N

a)ls uopdaj0n @

. r T I I
m sisjBwoly 0op 00¢e 0oc 0ol

oll

NS | e e e

..................................

snjesuny sninjejo|

FOVNIVYA H3AIN a3y



sisjwoiy oot

L e —— — ;
0oe 00¢ 001

..................

T e e e e e e et e

saur] Auno) . -
saur aje1s /\/
siany /\/
saxe [l

ajis uonosljony @

snjeyound sninjejo|

JOVNIVYA ¥3AIN a3y




saur] Ajunoy
saut a1eis /\/
ssany /\/
saxe [

N

a)is uonos0) @

o Wl

(
q M slajawoli o0y 0o¢e 00¢ ool

snjeqnq snqoio|

JOVNIVYA H3AIN a3y




saur Auno)

_ = " ; — saur] ajels /\/
M S12)eWONY 00F 00¢ 002 00t 0 NV
soxe

N

ays uonosji0n @

M b

......................

snjjauludAo snqoijo|

JOVNIVYA ¥3AINE a3y



sauj] Aunoy

- | — { = — saulq aje;s \/\
saxe1 [l
N

a)ls uonosl0n @

1abiu snqonjo|

JOVNIVHA H3AIN Q3



saur] Ajunoy

ﬁ = =i = = saur aj1s /\/
" s1ajewoly oY 00€ 002 004 0 sionty N\
saye] Il

N

alis uoyjoaj0n @

......................

SNINJ2IS sayisapiqeT]

JOVNIVYA ¥3AIN a3y



saur] Aunog . 7

— = | I — saulq ajels \/\
M siejowoly 0op 00€ 002 00} 0 sieny /\/
soxe] [l

N

ajis uonoaj0n ©

SN9ssO snajsosidan

JOVNIVYA H3AINE a3y




L

saul7 Aunon ./

I 1

T

L
Sisyawolly 0oy

saun ajeys /\/
siany /\/
soxe I

a)is uonosjon @

O_J_J

00¢e 00¢ 00l

snwojsoje|d snajsosida

JOVNIVYA ¥3AIN a3y




L}

[

Sisjawioly oov

oo€e 00¢ 001

saul] fjunog . 7
saury a11s /\/
siany /\/
saxe [l

ajis uonovjj0n @

sn|jaueka siwoda]

JOVNIVYA ¥IAIN a3y




——ry

[

si19jsWoIN 0op

00€e 00c 001

S

saull Aunoy
saul ajels \/\
sianry /\/
saxe [

9jis uond3j0ony @

snso|nb siwodan

JOVNIVYA J3ANN a3y




saur] Auno) . 7
— | — ] I — saul ajels \/\
| soxe [l
N

a)is uonosjion) @

sijiwny siwodaT

JOVNIVYA Y3AIN a3y



[
s1ejowoly 00p

00¢€

002 001

ol

’

sau] Auno) 7
soury ajeis /\/
ssany /\/
soye [l

a)is uoosji0n ©

H ;

L3 N1

% -
R H o g

snJiyososoew siwodan

JOVNIVYA Y3AINY a3y




sau] Qunoy .

] . — saul 9e
00€ 00z ool 0 .,_m _M>_~m \\//“
saye

ajis uonosIo) ©

sijojebaw sjwodan

JOVNIVYA ¥3AIN a3y



L
Slsjpwoi ooy

Tl

.....................

......................

0o€e 00¢C

U RPN URUURUUNE SO

ot

001

.................................................

...........

mmc_l— >w: —Joo .....\\ ‘

’

seurt ajeis /\/
siany /\/
save [

ajis uojjoajjon ©

...........................

\ oo 3 W e

A NP

snydojoioiw siwoda

JOVNIVYA ¥3AIN a3y




......

L

Tl

SI9jPWoliM 00

.............

0oe 00c 001

...................................................

.................................................

sijeAnsae sisdogAysoep

JOVNIVYA J3AIY a3y

saur Ajunoy
saur aje1s /\/
siany /\/
saxe I

a}is uooa|0) @

.........................




sau] Aunoy 7
[ _ ; , saury ajels /\/
a M sisjawoly 00y 00€ 002 ook 0 siany /\/

saxe [l
N

a)is uono’jiI0n @

o eeeneressesssannne : ; O S ;
H RN 1 H H H i H
H ; i H i
1 H H H H M
M H H H H ot
3 H H '
1 ; H : -
H : > H
: X H ]
. ¢ : ? { ¢ §
L A o \o\l\IM\l\ ‘
H 3 £
4 T Y
: . $ h
et :
: h .
H H Q
U 3TN Y N .
H =
’ % i
i
.............. H e
-
]

.........................

eueulalo)s sisdogAyloep

JAOVNIVYA Y3AIN a3




.......................

r

SiejBWolly 00y

saur] Aunoy ./

_ | = — saui aje}
00€ 00z 004 0 ._m ho>_m \\//“
saxe I
aJis uoyosji0n @
..)\/I» -
|b./\\ .........
i S

W\Mll!

_—

JHM(?/

A\

euljjifiaq eipiusiy

JOVNIVYA ¥3AIN a3y

\.\)ﬂ/

N




saur] Auno) /.
saur ajeis /\/
siany /\/
soxe7 [l

N

a)s uonosj0n @

_’ ; | I
q M Sisjswoliy 00y 00¢ 00¢ 0oL

ol

snjejnjound sniadoloipy

JOVNIVYA H3AIN a3y



sau] Aunoy ./
C = h ; — saul] aje)
M sIajowWoly 00y 00€ 00z 00t 0 1 2eis /\/

siany /\/
saxe [
N

ajis uonosjon ©

sapiow|es sniajdoioip

AOVNIVYA ¥3AIN a3y



sau] Aunon . 7
O — =i ; ! soul] aje)
M siajowolly 00Y 00€ 002 00l 0 1 oS /\/

siany /\/
save [l
N

a)ls uopoajI0n @

................................................

..........................

..........................................

sdosAuyo auoliop

FOVNIVYA ¥3AIN a3y



saul] fjunon

L~

sisjowolly 00p

00€e

002

saury ajeis /\/
sianry /\/
soxe [

ajs uondsjon @

00l 0

-
.ot §

SlijI}exes auoIOop\

JOVNIVYA ¥3AIY a3y




saur] Ajunog

C = ! — —] saul] aes \/\
q M sI2jaWo|Y 00y 0o€ 00¢ 00} 0 SIBAIY \/\
saxe1

N

ajJIs uoiosy0n @

wniniyjlua ewo}soxop

JOVNIVYA Y3AIN a3y




saulq Aunon .
saur aieys /\/
sionry /\/
soye7 N

3)Is uopd9j0n @

S
ol

{
M sisjdwol 0oy 00€ 00¢ o

wnjopids|ooew BWO}SOXON

JOVNIVYA Y3AIN a3y



.

saur Auno . -
_ — : E “ saul] 9)els
M SI9}8WOlIM O0f 00e 00c 0oL 0 \<

siany /\/
soxe [l

ajis uonoaj|on ©

......................

......................

.............................

PYPTRNN

seons|osAio snuobiwaloN

JOVNIVYA ¥3AIE a3y



saul >“_.C noo \\....,........\\

Mm Slajpwolly ooy

................

00€e

] E — saul aiel
00c 00l 0 |_w._®>_m \><\
saxe

a)ls uoos|0) ©

{

saplouliayle sidodjopN

JOVNIVYA ¥3AIN a3y



\ saur] Auno) 7

[ ! _ ] saul ajels \/\
M si9jeWoly 0of 00€ 002 00} 0 , siony /\/
saye [l

N

a)is uonosjio) ©

Ipateq sidosjoN

JOVNIVYA ¥3AIN a3y



.

saul] fjunoy

- = ! =

seu aje1s /\/

SI8}BWO|IM Q0F oog 0oc ool

ot

siany /\/
sove [l

3})is uoljosj0n ©

Iueueyonq sidosjoN

JOVNIVYA ¥3AI a3y




.

sau] Ajuno)
seur] ajeis /\/
sionty /\/
sovye

N a)is uonos0n @

_ — I T

q M sisjswojiy 00v 00€e 002 001

oW

IipJeanb sidosjoN

JOVNIVYA ¥3AN d3Y




.

saui] fjuno) 7. ¢
r = | : — seur ajels /\/
q M siajawoy 0ov 00¢ 00z 0oL 0 SI9AIY \/\
saxe1
N

ajis uonoajion @

g i ; ;
i : resrenis . OO TN ST SRR D
v . 7 2 ;

; : ; : i
i ; i : i !
2 H H 3
; L - S YOS UO PR

i ; 3
H 4 H - T B A,
4 ’ H H
: : i
L4 ; H ;
. } {

[0l < AAAAARASS S-Sttt T o VELET . O (FERREEIFESITE i SRRy PP RS PP SRR P PRI PPP O L
4 :

snyouAyJAxo sidosjoN

AOVNIVYA Y3AIN a3y



LT ]

[
sisjpwoli ooy

00¢ 00c 00t

ol

’

saul] Aunoy ./
saul 9jels \/\
stony /\/

saye [

a)is uopd3dj0) @

l1e}jod sidosjoN

JOVNIVYA H3AINY a3




saui] Qjuno) -

s1ajoWopy 00p

ooe

002

: 3 | saul ajels \/\
ook 0 sionry /\/
soxe Il

ajs uonos|0n @

ipJewnys sidoJjoN

JOVNIVYA J3AN a3y



-

.

saur] Auno) 7

[
sisjswol 00%

oo€e

saury ajels /\/
s1onry /\/
saxe [l

ajls uonos|0n) ©

o

00Z 001

.................

[
< % 4
H e 3

snaulwel)s sidoJjoN

JOVNIVYA Y3IAINE a3y



[

Tl

s1sjawoliy 0oy

oo¢e 00¢c 001

sau] Ajunon
seury ayels /\/
siany /\/
sovel

a)s uonosjo0n @

snuAb sninjoN

JOVNIVYA J3AIN a3y




,

saul Qunoy .
saur ajels /\/
siany /\/
saxe [

N |

aJis uonoasjI0n @

oll

L
M Si1sjawolly oot ooe 00¢ 001

SNUJINJO0U sSNINJON

JOVNIVYA H3AIE a3y



soulq Aunoy
seurt ajeis /\/
siany /\/
soxe [l

ajyis uonposj0n @

C E _ |

q M slsjpwoliy 0oy 00€ 00c 001

ol

sapoide?d euidsad

JOVNIVYQ ¥3AIN a3y




saul] Auno) ./

_ = = ; — seur] aje1s /\/

M siajeWoly 00p 00¢ 00z 00k 0 .
ssonry /\/
saxe1

ajis uonosji0n @

epidajoioew euidlad

JOVNIVYA Y3AIN a3y




.

saur] funon .
sourt aleis /\/
sionry /\/

\ saxe [l

a)is uoids|I0n @

— — { I
M siajwolM ooy 00€ 00¢ 00l

ol

; :
AT | TN AP
§ . NS SOUORTTRSTIT SIUSOVORUU U SETUUSURUSRU USURUIROI
IS T PTOPIRORO ¢ H
H : :
1 H H
i H :
; H
\ / U A S S S S RS
i :
Y ¢ i i
H 1
.....................................
%
¥
o
<.
f
3.-.-
i
!
:
.
veer"q

Sljiqesiw sniqooeusyd

JOVNIVYA H3AIY a3y



saui] funon 7
C = sour] aje)s /\/
M s19j3Woliy 00Y 00€ 00z 00l 0

s1any /\/
sove [l

ajis uonogj0n O

13)seboiyjlia snuixoyd

JdOVNIVYA ¥3AIY a3y




saur Ajuno)

seurt ajels /\/

[
si1ewon 0ot

o W

00€e 4[074 001

siany /\/
saxe] [

a)s uonoajjon @

snjejou sajeydauwiid

JOVNIVYA ¥3AIY a3y




C
M sisjpwolni oot 00€

0]074 001

ol

’

saur Auno) . 4

seurt ajels /\/
siony /\/
sove T

a)ls uond9|0n @

P b S
: :
! W
i
1

: s s .
i ] ; :
b S : RO SR
H T : H H
H H H H
: : ; i H
I i i
§ ; 3 § i
j i t
\ . ‘ o _| ;
. H i H H
(4 H H H 3 :
o H : H ¢ PP
| oo, ¥ A
4 H 3 %
: [
L I {
i A ;
. i | .
; i ..
R ¢ -
; H
1 H
i :
; :
“ ®
H 4,
; ..
i n A S N AR & (R PIOH
E AP | e H - 3 . A
H H :
H . I " 1 H
P T : H H
3 SO AR g -
o N
RSN Sy W & Y S TTTe E
o b
“ H
RN 4
: {
o S |
............... H by
} % cesr

sejawoud sajeydawig

JOVNIVAA ¥3AI a3y




C

Sisjawoly oop

00€e 00¢ 0ot

saur] Ayunon

saur ajels /\/

siany /\/
saxe I

ajis uonosj0n ©

Xe|IbIA sejeydawid

JOVNIVYA ¥3AIY a3y




sau] funo) ..

L

sisjpwoiy 0ov

00€

00c

soun aleys /\/
([0]8 0 : SIBAIY \<
soxe1

a)is uonov0n @

e|nyjeds uopoAjod

JOVNIVYA ¥3AIN a3y




saui funod 7
_ = 1 ] = saul aje)
M siajewony| 00y 00€ 00z 00} 0 n aes N/

s1ony /\/
soxe

alls uoyosjlon ©

SlIE|NUUE SIXOWOod

JOVNIVIA ¥3IAIN a3y



seur] Ajunon .
seur] 118 /\/
siany /\/
soye] [l

ajs uonoajon) @

ol

[
M Siajsuwoly ooy 00¢e 00¢ 00}

snjejnoewolbiu sixowod

JOVNIVYA ¥3IAI a3




’

saulq Auno) .
seut a1e1s /\/
siony /\/
| saxe Il

N

ajls uonaaj0n @

o W

[
M Si1ejawojy oo 00€ 002 00l

‘ .
; : SO0 U SOV ;
¢ » O S
| XTI T T T T PONe H H
H § 3 :
: ? % A S S S SR R PR
i ; H b
H A ; fesna s
L 4 ; i §
. el e e g )

sleAl|o sijoipojAd

JOVNIVYQA ¥3AIN a3y




saury Ajunon

_
sisjawolly ooy

M
L
T

I ] sauiq aje
00¢ 002 00l 0 .._m #w >_~m \\«
saxe1 I

a)s uoldal0n @

snyauAyiojeld snyouAyliydeos

JOVNIVYA ¥3AINY a3y




“\ »

sour] Auno) .

L
SI9)BWOIN Q0Y

0oe

00c

saur a1ess /\/
00l 0 siony /\/
soxe [l

ajls uoyoajioy @

osuspeued uoipajsozils

JOVNIVYA ¥3AIN a3y




s au _ I— >ﬁ uno O \.\.............,\. \.\

[

T

SI9JBWOlIM Q0¥

00¢€

: “ — saul aje
00z 00} 0 _ .._whmu>wm \\«
saxe [N

a)is uoposjon @

WNaJ}iA uoIpa}sozilg

JOVNIVYA J3AN a3y



APPENDIX B

Fish Collections from the Red River Drainage upstream from Lake Texoma

Catalog Numbers, or data sources are:

BW Lewis and Dalquest (1957b)

CU Cornell University

EE Echelle et al. (1995)

FMNH University of Illinois, Field Museum of Natural History

GH Henderson (1964)

JK Joe Kraai, Texas Parks and Wildlife Department, letter to John Pulliam

KU University of Kansas

LW Lewis and Dalquest (1957a)

MCZ Harvard University, Museum of Comparative Zoology

OMNH University of Oklahoma, Oklahoma Museum of Natural History

OSUS Oklahoma State University

MM Moss and Mayes (1993)

P Collections made by Jimmie Pigg, Oklahoma Department of
Environmental Quality

PD Lewis (1957¢)

PR Lewis (1957a)

SF Lewis (1957b)

TCWC Texas A&M University, Texas Cooperative Wildlife Collection

TNHC University of Texas, Texas Natural History Collection

TU Tulane University, Museum of Natural History

UAIC University of Alabama Ichthyological Collection, Tuscaloosa

UMMZ University of Michigan, Museum of Zoology

USNM U. S. National Museum

VR Pitman (19913, 1991b)

In the appendix, catalog numbers are presented as documentation for museum collections.
For literature, or other, records, the abbreviations above are used to indicate the source for
arecord, this is followed by a number (e. g., P 101) that allows reference to specific
observations.
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